similarity with type strains of all members of the most closely related genus Thalassomonas. Phylogenetically, the isolate shared a root with the type strains of four marine species, Thalassomonas agariperforans M-M1
T , Thalassomonas agarivorans TMA1 T , Thalassomonas loyana CBMAI 722 T and Thalassomonas ganghwensis JC2041 T . Optimal growth occurred in the presence of 2-4 % (w/v) NaCl, at pH 7.0-8.0 and at 28 6C. Ubiquinone 8 (Q-8) was the predominant respiratory quinone. The major fatty acids were C 16 : 0 , summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c), C 16 : 1 v9c and C 17 : 1 v8c. The major polar lipids were phosphatidylethanolamine and phosphatidylglycerol. The DNA G+C content of strain T202
T was 37 mol%. On the basis of polyphasic analysis, especially the phylogenetic relationships and the lower DNA G+C content, strain T202 T is considered to represent a novel species in a new genus, for which the name Thalassotalea piscium gen. nov., sp. nov. is proposed. 
5DSM 15355 T ). The type species of the genus
Thalassotalea is Thalassotalea ganghwensis gen. nov., comb. nov. An emended description of the genus Thalassomonas is also proposed.
The genus Thalassomonas was proposed by Macián et al. (2001) and its description was emended by Jean et al. (2006) ; the genus is a member of the family Colwelliaceae in the class Gammaproteobacteria. At the time of writing, the genus Thalassomonas comprised seven species isolated from diverse marine environments and animals: Thalassomonas viridans (Macián et al., 2001) , Thalassomonas ganghwensis (Yi et al., 2004) , Thalassomonas loyana (Thompson et al., 2006) , Thalassomonas agarivorans (Jean et al., 2006) , Thalassomonas actiniarum (Hosoya et al., 2009) , Thalassomonas haliotis (Hosoya et al., 2009) and Thalassomonas agariperforans (Park et al., 2011 et al., 2009; Park et al., 2011) . In this study, a novel bacterial strain, designated T202 T , was isolated from the gill of a flounder (Paralichthys olivaceus) collected from a fish farm in Shandong Province, China. Phylogenetic analysis showed that T202
T and four other members of the genus Thalassomonas did not form a coherent group with Thalassomonas viridans XOM25 T , the type strain of the type species of the genus Thalassomonas. The data from the present polyphasic taxonomic study indicated that strain T202
T represents a novel species of a new genus, Thalassotalea gen. nov., and reclassifications of four species of the genus Thalassomonas to the new genus are also proposed.
For strain isolation, serial dilutions of flounder gill homogenate were spread on marine agar (MA; Becton Dickinson) at 28 u C. After primary isolation and purification, strain T202
T was routinely cultured on MA at 28 u C and preserved at 280 u C as a suspension in sterile 0.85 % (w/v) saline supplemented with 15 % (w/v) glycerol. Genomic DNA extraction, PCR amplification, cloning and sequencing of the 16S rRNA gene were performed according to Yu et al. (2013) . The almost-complete 16S rRNA gene sequence (1506 nt) was checked manually and submitted to GenBank. Pairwise similarity values between strain T202
T and closely related type strains were calculated using the EzTaxon-e server (http://eztaxon-e.ezbiocloud. net/; Kim et al., 2012) . The 16S rRNA gene sequences of related strains were downloaded from the NCBI database (http://www.ncbi.nlm.nih.gov) and phylogenetic analysis was performed by using the software package MEGA version 5.0 (Tamura et al., 2011) after multiple alignment of the sequence data with CLUSTAL_X (Thompson et al., 1997) . Phylogenetic trees based on the neighbour-joining, maximum-likelihood and maximum-parsimony algorithms were reconstructed and genetic distances were calculated by using Kimura's two-parameter model (Kimura, 1980) . The topology of the phylogenetic trees was evaluated by the bootstrap resampling method of Felsenstein (1981) , were in another clade that shared a root with species of the genus Colwellia. The topologies of trees generated with the maximum-likelihood (Fig. S1 , available in the online Supplementary Material) and maximum-parsimony ( Fig. S2 ) algorithms were essentially the same. Phylogenetic analyses and low 16S rRNA gene nucleotide similarity to the type strain of the type species of the genus Thalassomonas indicated that T202
T represents a novel species in a new genus.
Cell morphology of strain T202
T was studied by transmission electron microscopy (JEOL; JEM-1200EX) after cells in the exponential phase were collected from MA and negatively stained with 1 % (w/v) phosphotungstic acid. Gram-staining and flagellum staining were performed according to Beveridge et al. (2007) . Ranges of salinity and pH that support growth were investigated in 96-well microplates by measuring the OD 590 . In the salinity experiment, synthetic marine ZoBell broth (5 g peptone, 1 g yeast extract and 0.1 g FePO 4 in 1 l water) was prepared with artificial seawater (Lyman & Fleming, 1940) in which all sodium salts were replaced by the appropriate potassium salts. The NaCl concentration was adjusted to 0, 0.5 and 1.0-10.0 % (w/v, at intervals of 1.0 %). Growth was evaluated at 0, 4, 10, 16, 28, 37 and 42 u C on MA and at pH 2.0-11.0 in marine broth 2216 (MB; Becton Dickinson) using the following buffer systems: Na 2 HPO 4 / citric acid (pH 2.0-7.0), Tris/HCl (pH 8.0-9.0) and Na 2 CO 3 /NaHCO 3 (pH 10.0-11.0). To test for anaerobic growth, strain T202
T was cultured at 28 u C for 1 month on MA with resazurin (0.02 %, w/v) added as an indicator of anaerobic conditions. Inoculated plates were incubated in an anaerobic jar filled with nitrogen and an AneroPackAnaero bag (Mitsubishi Gas Chemical). The following phenotypic characterizations of strain T202 T and two reference strains were carried out according to standard methods (Tindall et al., 2007) with sterile seawater instead of distilled water: activities of catalase (method 2), oxidase and lecithinase and hydrolysis of starch, casein, gelatin (method 2), agar and Tweens 20, 40 and 80 (method 2). DNase agar (Qingdao 96 Hope Bio-technology) prepared with sterile seawater was used to detect DNase activity. Chitin (1 %, w/v), CM-cellulose (1 %, w/v) and sodium alginate (2 %, w/v) were added to MA plates to determine degradation by the formation of clear zones around colonies directly or after flooding with appropriate solutions (Teather & Wood, 1982) . Activities of constitutive enzymes, the fermentation/oxidation profile, acid production and utilization of substrates as sole carbon and energy sources were assessed using API 20E, API 20NE, API 50CH and API ZYM strips (bioMérieux) and the GN2 MicroPlate kit (Biolog) according to the manufacturers' instructions except that sterile seawater was used to prepare the inoculum. The phenotypic characteristics of strain T202
T are given in the species description and in Table 1 ; a transmission electron micrograph of strain T202
T is available in Fig. S3 . For cellular fatty acid analysis, strain T202
T and the reference strains were grown on MA at 28 u C for 48 h, when bacterial cultures reached the late exponential stage of growth. Fatty acid methyl esters were prepared and analysed according to the standard MIDI protocol (Sherlock Microbial Identification System, version 6.0) and identified by using the TSBA6.0 database of the Microbial Identification System (Sasser, 1990) . For analysis of respiratory quinones and polar lipids, cells were harvested from MB after incubation at 28 u C for 48 h and freeze-dried. Polar lipids were extracted according to Minnikin et al. (1984) , separated by two-dimensional TLC on silica gel 60 F 254 plates (Merck) and identified by spraying with appropriate detection reagents (Komagata & Suzuki, 1987) . Respiratory quinones of strain T202
T were extracted with chloroform/methanol (2 : 1, v/v) and identified by HPLC as described by Xie & Yokota (2003) . Genomic DNA of strain T202
T was extracted according to Moore et al. (1999) and the DNA G+C content was determined according to Mesbah et al. (1989) .
The predominant cellular fatty acids of strain T202
T were summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c) and C 16 : 0 . Differences in fatty acid compositions and in the proportion of some components were identified between T202
T and the five reference strains ( Table 2 ). The isoprenoid quinones detected in strain T202
T were Q-8 (97 %), Q-7 (2 %) and Q-9 (1 %), in line with the quinone profiles of Thalassomonas agariperforans, Thalassomonas ganghwensis, Thalassomonas agarivorans and Thalassomonas loyana (Yi et al., 2004; Hosoya et al., 2009; Park et al., 2011) . The major polar lipids detected in T202
T were phosphatidylethanolamine and phosphatidylglycerol; the polar lipid profiles were similar between T202 T , Thalassomonas agariperforans KCTC 23343 T and Thalassomonas viridans DSM 13754 T (Fig. 2) (Park et al., 2011) , whereas the type strains of the other species of the genus Thalassomonas exhibited higher DNA G+C contents of 47-50 mol%.
Strain T202
T shared several traits with related species of the genus Thalassomonas in both phenotypic and chemical characteristics. However, T202
T could be clearly 
Colwellia rossensis ACAM 608 T (U14581)
Colwellia maris ABE-1 T (AB00263)
Colwellia piezophila Y223G T (AB094412)
Colwellia hornerae ACAM 607 T (U85847)
Colwellia psychrerythraea ACAM 550 T (AF001375)
Colwellia demingiae ACAM 459 T (U85845)
Colwellia asteriadis KMD 002 T (EU599214)
Colwellia aestuarii SMK-10 T (DQ055844)
Thalassomonas haliotis A5K-61 T (AB369381)
Thalassomonas actiniarum A5K-106 T (AB369380)
Thalassomonas viridans XOM25 T (AJ294748)

Thalassotalea agariperforans M-M1 T (HM237288)
Thalassotalea ganghwensis JC2041 T (AY194066)
Thalassotalea piscium T202 T (JX412957)
Thalassotalea agarivorans TMA1 T (DQ212914)
Thalassotalea loyana CBMAI 722 T (AY643537)
Psychromonas marina 4-22 T (AB023378)
Psychromonas kaikoae JT7304 T (AB052160)
Psychromonas heitensis AK15-027 T (AB365352)
Psychromonas agarivorans J42-3A T (AB374544)
Pseudomonas migulae CIP 105470 T (AF074383) Thalassotalea gen. nov., with five species differentiated from the five reference strains by the NaCl range for growth, its requirement for sea salt, hydrolysis of various macromolecules and its lower DNA G+C content. Based on its phylogenetic relationship with the type species of the genus Thalassomonas and the lower DNA G+C content, we propose that strain T202
T represents a novel species; we also propose that it is a member of a new genus, Thalassotalea gen. nov., which also includes the new combinations Thalassotalea agariperforans comb. nov., Thalassotalea agarivorans comb. nov., Thalassotalea ganghwensis comb. nov. and Thalassotalea loyana comb. nov. to accommodate Thalassomonas agariperforans, Thalassomonas agarivorans, Thalassomonas ganghwensis and Thalassomonas loyana. In addition, an emended description of the genus Thalassomonas is proposed on the basis of new data obtained in this study. Description of Thalassotalea gen. nov.
Thalassotalea (Tha.las.so.ta9le.a. Gr. n. thalasso the sea; L. fem. n. talea a rod; N.L. fem. n. Thalassotalea a rod from the sea).
Gram-staining-negative, aerobic, chemo-organotrophic rods, motile by single polar flagella or non-motile. Positive for oxidase and catalase. The predominant ubiquinone is Q-8; Q-7 and Q-9 are also present in some species. All known strains contain C 16 : 0 and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c) as major fatty acids. The DNA G+C content is 37-44 mol%. The type species is Thalassotalea ganghwensis.
Description of Thalassotalea ganghwensis comb. nov.
Thalassotalea ganghwensis (gang.hwen9sis. N.L. fem. adj. ganghwensis named after Ganghwa Island in Korea, the geographical origin of the type strain).
Basonym: Thalassomonas ganghwensis Yi et al. 2004 .
The description is the same as that published for Thalassomonas ganghwensis by Yi et al. (2004) . The type strain is JC2041 T (5IMSNU 14005
Description of Thalassotalea loyana comb. nov.
Thalassotalea loyana (lo.ya9na. N.L. fem. adj. loyana named in honour of the Israeli biologist Y. Loya).
Basonym: Thalassomonas loyana Thompson et al. 2006 .
The description is the same as that published for Thalassomonas loyana by Thompson et al. (2006) Description of Thalassotalea piscium sp. nov.
Thalassotalea piscium (pis9ci.um. L. n. piscis fish; L. gen. pl. n. piscium of/from fish).
In addition to the characteristics that define the genus, the following characteristics are observed. Cells are 0.3-0.5 mm wide and 1.3-2.1 mm long and motile by means of a single polar flagellum. Colonies on MA are yellowish white (light pink in the middle), regular and opaque with an entire margin, 1.0-1.5 mm in diameter after incubation for 3 days at 28 u C. Growth occurs at 4-37 u C (optimum 28 u C). The pH range for growth is 6.5-9.0 (optimum pH 7.0-8.0). The NaCl range for growth is 0.5-9 % (w/v) (optimum 2-4 % NaCl). Positive for hydrolysis of casein, DNA, gelatin and Tweens 20, 40 and 80; negative for hydrolysis of alginate, CM-cellulose, chitin, lecithin and starch. In API 20E and 20NE strips, positive results for acetoin production, aesculin hydrolysis, gelatinase and nitrate reduction to nitrite and negative results for bgalactosidase, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, citrate utilization, H 2 S production, urea hydrolysis, tryptophan deaminase and indole production. In the API ZYM strip, alkaline phosphatase, Thalassotalea gen. nov., with five species esterase (C4), esterase lipase (C8), leucine arylamidase, cystine arylamidase, acid phosphatase and naphthol-AS-BIphosphohydrolase activities are present. In the API 50CH strip, acid is produced from aesculin ferric citrate only. The predominant polar lipids are phosphatidylethanolamine and phosphatidylglycerol. Q-7 and Q-9 are present in minor amounts. C 16 : 1 v9c and C 17 : 1 v8c are major fatty acids.
The type strain, T202 T (5JCM 18590 T 5DSM 26287 T 5KCTC 32144 T ), was isolated from the gill of a cultured flounder (Paralichthys olivaceus) in Shandong Province, China. The genomic DNA G+C content of the type strain is 37 mol%. The description is as given by Macián et al. (2001) and emended by Jean et al. (2006) with the following further amendments. The major polar lipids are phosphatidylethanolamine and phosphatidylglycerol. The DNA G+C content is 47-50 mol%.
